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http://dx.doi.org/10.1016/j.jadohealth.2016.07.023Adolescence is a critical age group as this is a period to
develop speciﬁc expertise and hone individual skills to enter the
mainstream workforce and contribute to the economic produc-
tivity. It is also a period when major changes in health and
health-related behaviors such as smoking and substance abuse,
unsafe sexual practices, poor eating, and lack of exercise occur,which may substantially impact health outcomes in later life.
Due to the success of child survival initiatives over the last few
decades, there has been a dramatic rise in the population of
adolescents especially in low- and middle-income countries
(LMICs) [1]. A quarter of world’s population in 2012 (1.8 billion)
comprised adolescents and young adults (10e24 years) [2]; of
these, 90% lived in LMICs [3]. It is expected that the proportion of
the world’s young population, particularly in Africa, will rise
from 18% in 2012 to 28% in 2040 while the proportion in all other
regions of the world will eventually decline [3].
There is an unacceptable rate of mortality among adolescents,
as an estimated 1.3million adolescents died in 2012; 70% of these
deaths occurred in Africa and Southeast Asia [4]. Unintentional
injuries such as road trafﬁc accidents and drowning are the
leading causes of death in adolescents, while suicide, violence,the CC BY license (http://
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causes of mortality in this period [4]. An estimated 330 adoles-
cents die every day of road trafﬁc accidents while 180 adoles-
cents die every day from interpersonal violence [5]. Among
females aged 15e19 years, pregnancy-related deaths are the
second leading cause of death after self-harm while road trafﬁc
accidents and interpersonal violence are the main causes of
death among males in this age group [6]. The odds of dying
during youth are almost two times higher in South Asia and four
times higher in Sub-Saharan Africa than those in other regions
[4]. Besides mortality, adolescents are also at risk of many
nonfatal diseases and conditions that contribute to years lost to
disability and disability-adjusted life years (DALYs) burden.
Neuropsychiatric disorders, unintentional injuries, and infec-
tious and parasitic diseases contribute to an estimated 70% of the
years lost to disabilities for 10- to 24-year-olds. The main risk
factors for incident DALYs in 10- to 24-year-olds include alcohol,
unsafe sex, iron deﬁciency, and illicit drug use [7,8]. In every re-
gion of the world, impoverished, poorly educated and rural ad-
olescents are more likely to be adversely affected than their
wealthier, urban and educated counterparts. Moreover, varia-
tions have also been observed betweenmales and females, as 52%
of deaths in male adolescents are attributed to violence while
these attribute to 30% of deaths among female adolescents [9].
Globally, around 16 million babies are born to adolescent girls
between the ages of 15 and 19 years [10]. Although rates of births
among adolescent girls have declined in all regions since 1990
but still remain high in Africa, Asia, Latin America, and Caribbean.
Nearly 50% of all women aged 20e24 years in Asia and Africa are
married by the age of 18 years, placing them at a higher risk for
early pregnancy, maternal disability, and death [10,11]. Child
marriage is also common in the Middle Eastern countries such as
Yemen and Palestine, where about half of young people under
the age of 18 years are married [12]. Every year, around 10% of
adolescent girls in LMICs give birth, compared to <2% in high-
income countries (HICs). Girls under the age of 15 years
account for 2million of the annual total 7.3 million new adolescent
mothers, and this could rise to 3 million a year in 2030 if the same
rate persists [11]. Pregnancy in adolescence is associated with
greater risk to the mother and newborndincluding anemia, mor-
tality, stillbirths, and prematuritydespecially since the adolescent
girls are not yet physically mature themselves [13]. In many con-
texts, their situation is further complicated by a number of factors
including poverty, lack of education and employment, restricted
access to care, weak health systems, abuse, unplanned or un-
wanted pregnancies, and the absence of autonomy or support in
their social arrangements.
Adolescence and young adulthood accordwith key changes in
health and its determinants later in life. The Lancet Adolescent
Health series in 2012 reported that adolescents are more
exposed to substance abuse, sexually transmitted infections, and
other risks than in the past, in addition to facing other emerging
challenges such as social media [2,9,14,15]. Adolescence is also an
optimal time to target health-related behaviors, as the
interventions/behaviors will have more time to take effect and
thus will maximize the impact on enhancing an individual’s
health in the years ahead. Recently, there has been a growing
interest in adolescent’s nutrition in LMICs as a means to improve
the health of women and children. The World Health Organiza-
tion organized a study group for adolescent health and devel-
opment along with United Nations Children’s Emergency Fund
and United Nations Framework for Population Activities in 1995[2,14e16]. More recently, there has been consensus on investing
in adolescent health and development for the success of
post-2015 developmental agenda [17]. The United Nations’
reports that with such large numbers of young people, it is
imperative that they should be given the economic and social
power as well as the right to a healthy life to handle the future
and their own lives. There has been an increased focus on
adolescent health with the launch of a Lancet commission on
adolescent health and well-being involving a network of
academics, policy makers, practitioners, and young health
advocates with broad expertise in adolescent health. This com-
mission outlines the opportunities and challenges for investment
at both country and global levels [18].
The purpose of this extensive review of eight articles [19e21]
(Faqqah A et al; Salam RA et al; Arshad A et al; Das JK et al,
unpublished) was to build upon the existing work in adolescent
health and development, by synthesizing the available informa-
tion to determine the effectiveness of various evidence-
based interventions targeting adolescents and to list a set of
interventions which are proven to be effective and could be rec-
ommended for scale-up in countries. This would aid the growing
focus on adolescent health and well-being and help set priorities
to achieve the global targets to improve adolescent health.
Domains of adolescent healthda conceptual framework
The newly developed agenda for Sustainable Development
2030 has recognized a need for greater accountability especially
for the Global Strategy for Women’s, Children’s and Adolescents’
Health [22]. It has also called for increased participatory frame-
works across a range of areas relevant to young people including
infections, noncommunicable disease risks, obesity, women’s
health, mental health, and nutrition [18,22]. We developed a
conceptual framework through existing conceptual frameworks
[2,23] and consultations and deliberations with the global
experts in the ﬁeld of adolescent heath (Toronto, February 2014),
and based on the recommendations, we identiﬁed a set of
interventions to be incorporated in our review process. The in-
terventions were chosen from the existing work on the basis of
proven and potential effectiveness to improve adolescent health
outcomes and access to primary health care and commodities for
adolescents [2,9,14,15]. Our focus was on adolescent age group,
deﬁned as adolescents aged 10e19 years, however, since many
studies targeted adolescents along with the youths (aged
15e24 years), we expanded our scope to include interventions
for adolescents and youth and reported disaggregated adolescent
data, where possible.
Various individual and general risk factors throughout the
life cycle can have implications at any stage of the life cycle. The
various stages of the life are not independent of each other and
impacts early in life are carried to the next stage of life while
some can also have intergenerational effects. We will not
divulge further into this as the purpose of this series of articles
was to review the potential interventions which could alleviate
the risk factors of the adolescent age group only and impact
quality of life thereon. Figure 1 shows the conceptual frame-
work focusing on adolescent-speciﬁc interventions to guide our
review. In order to organize the existing body of knowledge on
adolescent health, our conceptual framework revolves around
risk factors, potential interventions to prevent and manage risk
factors, and outputs and impacts at individual, community, and
societal levels.
Interventions to prevent unintended/teenage
pregnancies, Sex education, Interventions to 
modify sexual risk behaviors, Treatment and 
management of STI, intimate partner violence 
prevention, Female genital mutilation
Interventions to promote healthy nutrition
(exercise), Prevention and management of 
obesity, Micronutrient supplementation, 
Nutrition in pregnant adolescents
HPV, MMR, Varicella, TdaP, MCV vaccines
Intervention for eating disorders, 
Pharmacotherapy, psychological and cognitive 
therapies for depression and anxiety, 
Interventions for suicide and suicidal behaviors
Tobacco, alcohol and drug abuse prevention and 
rehabilitation interventions 
Use of helmet, Seat belt use, Accident 
prevention, Sports related injury prevention
SEXUAL AND REPRODUCTIVE 
NUTRITION INTERVENTIONS
IMMUNIZATION
MENTAL HEALTH
SUBSTANCE ABUSE
UNINTENTIONAL INJURIES
Access to Sexual Health 
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Figure 1. Conceptual framework. HPV ¼ human papillomavirus; MCV ¼ meningococcal vaccine; MMR ¼ measles, mumps, and rubella; STI ¼ sexually transmitted
infection.
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behaviors, unintended pregnancies, violence, risky driving
(including speeding and drunk driving), undernutrition, obesity,
infections, and mental health risks. Adolescent girls are two to
ﬁve times more likely to die from pregnancy-related causes than
women aged 20e29 years [24]. Girls younger than 19 years have
a 50% increased risk of stillbirths and neonatal deaths, as well as
an increased risk for preterm birth, low birth weight, and
asphyxia [25]. These health risks further increase for girls who
become pregnant earlier than the age of 15 years and are
somewhat reduced for older adolescents aged 18e19 years
[26e29]. Adolescent nutrition is also a crucial factor for proper
growth and development as it is a prerequisite for achieving full
growth potential; failure to achieve optimal nutritionmay lead to
delayed and stunted linear growth [30]. Over the last two de-
cades, increasing rates of overweight and obesity among children
and adolescents have been seen in many countries. Malnutrition
in children and adolescents, especially among females, leads to
maternal and newborn complications. Many LMICs now bear a
double burden of nutritional disorders due to the emerging issue
of overweight and obesity along with the existing high rates of
undernutrition and other micronutrient deﬁciencies [31,32].
Globally, childhood obesity rates continue to rise in LMICs while
in HICs, they are gradually plateauing [33,34]. Childhoodoverweight is associatedwithmultiple immediate and long-term
risks including raised cholesterol, triglycerides, and glucose; type
2 diabetes, high blood pressure, and adult obesity and its asso-
ciated consequences [35,36].
Smoking, drugs, and alcohol use are also a signiﬁcant health
concern among adolescents. Alcohol use is amajor risk factor and
accounts for 7% of the DALYs among 10- to 24-year-olds. Most
regular smokers initiate smoking before the age of 20 years and
develop the habit over a lifetime after they become addicted.
Drug abuse is a contributing factor for unemployment, poor
health, accidents, suicide, and mental illness [37,38]. In adoles-
cents, intravenous drug use and unsafe sexual practices increase
the risk for HIV infection. More than 2 million adolescents are
living with HIV and millions more are at risk of infection [39].
Furthermore, many young people do not know their HIV status,
and it is estimated that in Sub-Saharan Africa, only 10% of young
men and 15% of young women (15e24 years) are aware of their
HIV status [39]. Infectious diseases have been an area of focus
among children, but these are also prevalent in the adolescent
age group. Sexually active adolescents have the highest rates of
prevalent and incident human papillomavirus infections [40].
Many mental health problems also emerge in adolescence with
depression bearing the highest burden of DALYs among young
people [4].
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including (1) sexual and reproductive health interventions (sex
education, interventions to prevent unintended and teenage
pregnancies, treatment and management of sexually transmitted
infections, dating violence prevention, interventions to prevent
female genital mutilation, genetic counseling and premarital
counseling); (2) nutrition interventions (interventions to promote
healthy nutrition, micronutrient supplementation, nutrition in
pregnant adolescents, prevention and management of obesity);
(3) infections and immunizations (interventions to improve
coverage of vaccine for human papillomavirus; measles, mumps,
and rubella; and varicella); (4) mental health interventions
(pharmacotherapy, psychological and cognitive therapies for
depression and anxiety and interventions for suicide and suicidal
behaviors); (5) substance abuse (interventions for prevention and
rehabilitation of tobacco, alcohol and drug abuse); (6) injury
prevention interventions (education for preventing dog bite, use
of helmet, violence prevention, and accident prevention); and (7)
interventions for adolescents living with chronic diseases.
Outputs. Outputs included immediate and direct results ach-
ieved immediately after implementing an intervention, and
these included access to sexual health services, knowledge of
sexually transmitted infections, improved dietary behavior,
improved physical activity, increased immunization uptake,
access to mental health services, delivery of suicide preventive
services, awareness of substance abuse, reduction in mental
health risk factors, reduction in negative behavior, and increased
life and livelihood skills.
Outcomes and impacts. Investments in adolescent health and
well-being bring a triple dividend of beneﬁts now, into future
adult life, and for the next generation of children [18]. Tackling
preventable and treatable adolescent health problems including
infectious diseases, undernutrition, sexual and reproductive
health, injury, and violence will bring huge social and economic
beneﬁts and is highlighted as a key to converge countries by
2030 [18]. We included outcomes and impacts at the individual,
community, and societal levels including improved health, better
adult life, work productivity, improved family and immediate
community, economic growth, and national progress.
Methods
Our aim was to look at the holistic evidence around the
interventions identiﬁed in our conceptual framework for which
we took a systematic approach to consolidate the existing evi-
dence through the following three methodologies in the order of
our priority:
1. Overview of systematic reviews: We conducted an overview
of systematic reviews for interventions where recent sys-
tematic reviews existed;
2. Updating existing reviews: We updated the existing system-
atic reviews if the existing review only included evidence
before 2011;
3. De novo review: For interventions where no reviews existed,
we conducted primary literature search followed by a sys-
tematic review of existing literature.
Our primary focus was on interventions targeting adolescents
from both LMICs and HICs and where possible report segregatedimpact of the selected interventions in various settings. Our aim
was to report data for adolescent age group where available;
however, for certain areas where we could not desegregate the
data for adolescents and youth age groups, we have reported the
combined results for adolescents and youth as representative of
the population of interest. We did not apply any language re-
striction in our search. The methodology applied for each of the
above three approaches are described in the following sections:
Overview of systematic reviews
We conducted an overview of systematic reviews for in-
terventions where recent systematic reviews existed. We
considered all available systematic reviews published between
January 2011 and December 2014 on the interventions to
improve adolescent sexual and reproductive health, nutrition,
immunization, mental health, chronic diseases, substance abuse,
and injury prevention. Our priority was to select existing recent
Cochrane and non-Cochrane systematic reviews of randomized
or nonrandomized controlled trials, which fully or partly
addressed the interventions for improving adolescent health.
Detailed examination of cross-references and bibliographies of
available data and publications to identify additional sources of
informationwas also done. A broad search strategywas used that
included a combination of appropriate keywords, medical
subject heading, and free text terms. Searchwas conducted in the
Cochrane Library, Medline, and PubMed to identify recent
systematic reviews on the predeﬁned interventions in our con-
ceptual framework. The project team set up a triage process with
standardized criteria for primary screening. The abstracts (and
the full sources where abstracts are not available) were screened
by two abstractors to identify systematic reviews adhering to our
objectives. Any disagreements on selection of reviews between
these two primary abstractors were resolved by the third
reviewer. After retrieval of the full texts of all the included re-
views, data from each reviewwere abstracted independently and
in duplicate into a standardized form. Information was extracted
on (1) the characteristics of included studies; (2) description of
methods, participants, interventions, and outcomes; (3) mea-
surement of treatment effects; (4) methodological issues; and
(5) risk of bias tool. We extracted pooled effect size for the out-
comes of interest with 95% conﬁdence intervals (CIs). We
assessed and reported the quality of included reviews using the
11-point assessment of the methodological quality of systematic
reviews criteria (Table 1) [41].
Update existing reviews
We updated the existing systematic reviews only if the most
recent review on a speciﬁc intervention was conducted before
December 2011. For updating the existing reviews, we adopted
the same methodology and search strategy mentioned in the
identiﬁed existing review to update the search and ﬁnd all the
relevant studies after the last search date of the existing review.
After retrieval of the full texts of all the articles that met the
inclusion/exclusion criteria, data from each study were
abstracted independently and in duplicate into a standardized
form. Information was extracted on study design, geographical
setting, intervention type and description, mode of delivery, and
outcomes assessed. We then updated the estimates of reported
outcomes by pooling the evidence from the new studies identi-
ﬁed in the updated search and reported new effect size for the
Table 1
Assessing methodological quality of systematic reviews (AMSTAR) criteria
1. Was a priori design provided?
The research question and inclusion criteria should be established before
the conduct of the review.
2. Was there duplicate study selection and data extraction?
There should be at least two independent data extractors and a
consensus procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must
include years and databases used (e.g., Central, Embase, and Medline).
Keywords and/or MeSH terms must be stated, and where feasible the
search strategy should be provided. All searches should be supple-
mented by consulting current contents, reviews, textbooks, specialized
registers, or experts in the particular ﬁeld of study and by reviewing the
references in the studies found.
4. Was the status of publication (i.e., gray literature) used as an inclusion
criterion?
The authors should state that they searched for reports regardless of
their publication type. The authors should state whether or not they
excluded any reports (from the systematic review), based on their
publication status, language, etc.
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.
6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies
should be provided on the participants, interventions, and outcomes.
The ranges of characteristics in all the studies analyzed, for example, age,
race, sex, relevant socioeconomic data, disease status, duration, severity,
or other diseases should be reported
7. Was the scientiﬁc quality of the included studies assessed and
documented?
A priori methods of assessment should be provided (e.g., for effective-
ness studies if the author[s] chose to include only randomized, double-
blind, placebo-controlled studies, or allocation concealment as inclusion
criteria); for other types of studies alternative items will be relevant.
8. Was the scientiﬁc quality of the included studies used appropriately in
formulating conclusions?
The results of the methodological rigor and scientiﬁc quality should be
considered in the analysis and the conclusions of the review, and
explicitly stated in formulating recommendations
9. Were the methods used to combine the ﬁndings of studies appropriate?
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity (i.e., chi-square test for
homogeneity, I2). If heterogeneity exists, a random effects model should
be used and/or the clinical appropriateness of combining should be
taken into consideration (i.e., is it sensible to combine?)
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of
graphical aids (e.g., funnel plot, other available tests) and/or statistical
tests (e.g., Egger regression test).
11. Was the conﬂict of interest included?
Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.
MeSH ¼ medical subject heading.
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ported the quality of included reviews using the 11-point
assessment of the methodological quality of systematic reviews
criteria (Table 1) [41].
Conduct de novo review
We conducted de novo reviews of available evidence for
interventions where no reviews existed. We considered all avail-
able existing randomized, quasirandomized, and before/
after studies on the identiﬁed adolescent health interventions. The
following principal sources of electronic reference libraries were
searched to access available data: the Cochrane Library, Medline,
PubMed, Popline, LILACS, CINAHL, Embase, World Bank’s JOLIS
search engine, CAB Abstracts, British Library for DevelopmentStudies at IDS, the World Health Organization regional databases,
Google, and Google Scholar. Detailed examination of cross-
references and bibliographies of available data and publications
to identify additional sources of information was also performed.
A broad search strategy was used for each review that included a
combination of appropriate keywords, indexing, and free text
terms. The titles and abstracts of all studies identiﬁed were
screened independently by two reviewers for relevance and
matching. After retrieval of the full texts of all the studies that met
the inclusion criteria, data from each study were abstracted
independently and in duplicate into a standardized form con-
taining study design, geographical setting, intervention type and
description, mode of delivery, and outcomes assessed.
We conducted a meta-analysis of individual studies and
reported pooled statistics as the relative risk for categorical var-
iables and standard mean difference for continuous variables
between the experimental and control groups with 95% CIs. The
pooled statistics were reported using ManteleHaenszel pooled
method or DerSimonianeLaird method where there was an un-
explained heterogeneity. All analyses were conducted using Re-
view Manager, version 5.3 (Cochrane Collaboration, London,
United Kingdom), which is a freely downloadable software used
for conducting meta-analysis and present the results graphically
[19]. The level of attritionwas noted for each study, and its impact
on the overall assessment of treatment effect was explored by
using sensitivity analysis. For all outcomes, we carried out the
analysis, as far as possible, on an intention-to-treat basis. Het-
erogeneity was quantiﬁed by c2 and I2; a low p value (<.1) or a
large chi-square statistic relative to its degree of freedom and I2
values>50% were taken as substantial and high heterogeneity. In
situations of high heterogeneity, causes were explored by sensi-
tivity analysis and random effect models were used. Our major
comparison was the intervention of interest versus standard or
routine care, but wherever data permitted we also attempted to
evaluate the relative effectiveness of the intervention of interest
in LMICs versus HICs and gender-speciﬁc impacts. We summa-
rized the evidence by outcome, including qualitative assessments
of study quality and quantitative measures, according to the
standard guidelines. A grade of “high,” “moderate,” “low,” and
“very low” was used for grading the overall evidence indicating
the strength of an effect on speciﬁc health outcome according to
the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) criteria [20]. The GRADE approach specif-
ically assesses methodological ﬂaws within the component
studies, consistency of results across different studies, general-
izability of research results to the wider patient base, and how
effective the treatments have been shown to be [21]. For purposes
of systematic reviews, the GRADE approach deﬁnes the quality of
a body of evidence as the extent to which one can be conﬁdent
that an estimate of effect or association is close to the quantity of
speciﬁc interest. Quality of a body of evidence involves consid-
eration of within-study risk of bias (methodological quality),
directness of evidence, heterogeneity, precision of effect esti-
mates, and risk of publication bias [21].
Table 2 depicts the interventions for which we conducted an
overview of systematic reviews, updated the existing reviews,
and conducted de novo reviews, respectively.
Strengths and limitations of the methodological approach
We have adopted three approaches for this review: (1) con-
ducting an overview of systematic reviews; (2) updating existing
Table 2
The approach taken to review individual interventions (overview of existing reviews, updating existing review, de novo review)
Overview of reviews Updated reviews De novo reviews
- Interventions to prevent intimate
partner violence
- Interventions for prevention and rehabilitation of
substance abuse
- Interventions for adolescent mental health
- Interventions for preventing female genital
mutilation/cutting
- Interventions to promote healthy nutrition
and prevent obesity
- Interventions for eating disorders
- Interventions to improve sexual and reproductive
health and prevent teenage pregnancy
- Micronutrient and balance energy protein (BEP)
supplementation among adolescents
- Nutrition interventions for pregnant adolescents
- Interventions for improving immunization coverage
among adolescents
- Interventions for accidents and injury prevention
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overview of systematic reviews builds on the conclusions of
rigorous reviews of multiple quality intervention studies in
different settings, avoids duplication of work, and allows for a
much faster review, there are some potential limitations. The
interventions on which primary data exist, but which have not
been covered by a systematic review, will not have been
included. Furthermore, an overview of systematic reviews relies
on review authors’ characterizations of the ﬁndings rather than
on individual studies and therefore may be affected by selective
reporting biases. It also misses upon studies not taken up by
included reviews. However, we have quality rated the existing
reviews for more transparency and conducted de novo reviews
following a rigorousmethodology. Furthermore, de novo reviews
had to be conducted for interventions including sexual and
reproductive health, micronutrient, and balance energy protein
supplementation, nutrition interventions for pregnant adoles-
cents, adolescent immunization, substance abuse, accidents and
injury prevention, and adolescents living with chronic diseases
since either no reviews existed or the existing reviews did not
focus on the prespeciﬁed adolescent age group.
This introductory article helps understand the background,
rationale, and methodology along with the conceptual framework
which has consolidated the work in discussion for the following
articles.With this understanding of the conceptual framework and
methodology, we aimed to evaluate the effectiveness of in-
terventions for improving adolescent health through existing
systematic reviews and de novo reviews in the following articles.
This article is followed by the following seven articles:
 Improving Adolescent Sexual and Reproductive Health: A
Systematic Review of Potential Interventions: This review
assessed the impact of interventions to improve sexual and
reproductive health, preventing teenage pregnancy, prevent-
ing female genital mutilation/cutting, and dating violence
prevention [42].
 Interventions to Improve Adolescent Nutrition: A Systematic
Review and Meta-Analysis: This review evaluated the in-
terventions to promote nutrition and prevent obesity, micro-
nutrient and balanced energy protein supplementation, and
nutrition interventions for pregnant adolescents [43].
 Systematic Review and Meta-Analysis of Interventions to
ImproveAccessandCoverageofAdolescent Immunizations:This
review assessed the effectiveness of interventions to improve
immunization coverage for human papillomavirus measles,
MMR, varicella, rubella, and TDap among adolescents [44].
 Interventions for Adolescent Mental Health: An Overview of
Systematic Reviews: This overview of reviews assessed the
effectiveness of interventions for eating disorders, violence,anxiety, depression, and suicide and suicidal behavior among
adolescents and youth [45].
 Interventions for Adolescent Substance Abuse: An Overview of
Systematic Reviews: This overview of reviews assessed the
effectiveness of interventions to prevent substance abuse
among adolescent population [46].
 Interventions to Prevent Unintentional Injuries Among Ado-
lescents: A Systematic Review and Meta-Analysis: This article
reviewed evidence for interventions to prevent unintentional
injuries among adolescents [47].
 Adolescent Health Interventions: Conclusions, Evidence Gaps,
and Research Priorities: This concluding article of the series
summarized ﬁndings of all the previous articles in the series
and relevance of the evidence for action in the post-2015
Millennium Development Goals era along with evidence
gaps and future research priorities [48].
The core concept of this series of articles is to identify a set of
interventions and delivery platformswhichwould help prioritize
areas of action for the global community and individual countries
alike, where they can focus on improving adolescent health and
reduce mortality in the adolescent period. This would also
identify the gaps in literature and areas where more evidence
would be required. This would build on the increasing focus on
improving adolescent health and well-being and support the
achievement of women’s, children’s, and adolescents’ health-
related post-2015 new global framework of Sustainable Devel-
opment Goals.Acknowledgments
All authors contributed to the manuscript writing.Funding Sources
The preparation and publication of these papers was made
possible through an unrestricted grant from the Bill & Melinda
Gates Foundation (BMGF).References
[1] United Nations, Department of Economic and Social Affairs, Population
Division. World population prospects: The 2015 revision, key ﬁndings and
advance tables; 2015. Working Paper No. ESA/P/WP.241.
[2] Sawyer SM, Aﬁﬁ RA, Bearinger LH, et al. Adolescence: A foundation for
future health. Lancet 2012;379:1630e40.
[3] United Nations Population Fund. Adolescent and youth demographics: A
brief overview; 2013.
[4] World Health Organization. Health for the world’s adolescents. A second
chance in the second decade. Geneva: World Health Organization; 2014.
R.A. Salam et al. / Journal of Adolescent Health 59 (2016) S4eS10S10Available at: http://apps.who.int/adolescent/second-decade/. Accessed
November 16, 2015.
[5] World Health Organization. Adolescents: Health risks and solutions. Fact
sheet 345; 2014. Available at: http://www.who.int/mediacentre/factsheets/
fs345/en/. Accessed November 16, 2015.
[6] World Health Organization. Health for the world’s adolescents: A second
chance in the second decade. Available at: http://public.tableausoftware.
com/proﬁle/digitalteam#!/vizhome/shared/3JW3RBSZ3. Accessed November
16, 2015.
[7] Gore FM, BloemPJN, PattonGC, et al. Global burden of disease in young people
aged 10e24 years: A systematic analysis. Lancet 2011;377:2093e102.
[8] World Health Organization. Adolescent health epidemiology. Available at:
http://www.who.int/maternal_child_adolescent/epidemiology/adolescence/
en/. Accessed November 16, 2015.
[9] Patton GC, Coffey C, Cappa C, et al. Health of the world’s adolescents:
A synthesis of internationally comparable data. Lancet 2012;379:1665e75.
[10] World Health Organization. Adolescent pregnancy. Geneva: World Health
Organization; 2012.
[11] The state of world population: Motherhood in childhood. Facing the
challenge of adolescent pregnancy. New York: United Nations Population
Fund; 2013.
[12] Farrar D, Duley L, Lawlor DA. Alternative strategies for diagnosing gesta-
tional diabetes mellitus to improve maternal and infant health. Cochrane
Database Sys Rev 2008. Art. No.: CD007122.
[13] Syed M, Javed H, Yakoob MY, Bhutta ZA. Effect of screening and manage-
ment of diabetes during pregnancy on stillbirths. BMC Public Health 2011;
11(Suppl. 3):S2.
[14] Catalano RF, Fagan AA, Gavin LE, et al. Worldwide application of prevention
science in adolescent health. Lancet 2012;379:1653e64.
[15] Viner RM, Ozer EM, Denny S, et al. Adolescence and the social
determinants of health. Lancet 2012;379:1641e52.
[16] Marjoribanks J, Farquhar C, Roberts H, Lethaby A. Long term hormone
therapy for perimenopausal and postmenopausal women. Cochrane
Database Sys Rev 2012. Art. No.: CD004143.
[17] Temmerman M, Khosla R, Bhutta ZA, Bustreo F. Towards a new global
strategy for women’s, children’s and adolescents’ health. BMJ 2015;351:
h4414.
[18] Patton GC, Sawyer SM, Santelli JS, et al. Our future: A Lancet commission on
adolescent health and wellbeing. Lancet 2016;387:2423e78.
[19] Review Manager (RevMan) [computer program]. Version 5.0. Copenhagen:
The Nordic Cochrane Centre, The Cochrane Collaboration; 2008.
[20] Walker N, Fischer-Walker C, Bryce J, et al. Standards for CHERG reviews of
intervention effects on child survival. Int J Epidemiol 2010;39(Suppl. 1):
i21e31.
[21] Higgins J, Green S. Cochrane handbook for systematic reviews of in-
terventions. Version 5.1.0. London: The Cochrane Collaboration; 2011.
[22] Kuruvilla S, Bustreo F, Kuo T, et al. The Global strategy for women’s, chil-
dren’s and adolescents’ health (2016-2030): A roadmap based on evidence
and country experience. Bull World Health Organ 2016;94:398e400.
[23] Unicef. In: Adolescent development: Perspectives and frameworks. New
York: Adolescent Development and Participation Unit, UNICEF; 2005.
[24] Alwan N, Tuffnell DJ, West J. Treatments for gestational diabetes. Cochrane
Database Syst Rev 2009. Art. No.: CD003395.
[25] Haldre K, Rahu K, Karro H, Rahu M. Is a poor pregnancy outcome related to
young maternal age? A study of teenagers in Estonia during the period of
major socio-economic changes (from 1992 to 2002). Eur J Obstet Gynecol
Reprod Biol 2007;131:45e51.[26] Chen CW, Tsai CY, Sung FC, et al. Adverse birth outcomes among preg-
nancies of teen mothers: Age speciﬁc analysis of national data in Taiwan.
Child Care Health Dev 2010;36:232e40.
[27] Cooper LG, Leland NL, Alexander G. Effect of maternal age on birth out-
comes among young adolescents. Biodemography Soc Biol 1995;42:22e35.
[28] de Vienne CM, Creveuil C, Dreyfus M. Does young maternal age increase
the risk of adverse obstetric, fetal and neonatal outcomes: A cohort study.
Eur J Obstet Gynecol Reprod Biol 2009;147:151e6.
[29] DuPlessis HM, Bell R, Richards T. Adolescent pregnancy: Understanding the
impact of age and race on outcomes. J Adolesc Health 1997;20:187e97.
[30] Story M. Nutritional requirements during adolescence, Textbook of
adolescent medicine. Philadelphia: WB Saunders; 1992:75e84.
[31] Lobstein T, Baur L, Uauy R. Obesity in children and young people: A crisis in
public health. Obes Rev 2004;5(Suppl. 1):4e85.
[32] Popkin BM, Gordon-Larsen P. The nutrition transition: Worldwide obesity
dynamics and their determinants. Int J Obes 2004;28:S2e9.
[33] Nichols MS, de Silva-Sanigorski AM, Cleary JE, et al. Decreasing trends in
overweight and obesity among an Australian population of preschool
children. Int J Obes 2011;35:916e24.
[34] Rokholm B, Baker JL, SA, rensen TIA. The levelling off of the obesity
epidemic since the year 1999dA review of evidence and perspectives.
Obes Rev 2010;11:835e46.
[35] Koplan JP, Liverman CT, Kraak VI. Preventing childhood obesity: Health in
the balance: Executive summary. J Am Diet Assoc 2005;105:131e8.
[36] Lloyd LJ, Langley-Evans SC, McMullen S. Childhood obesity and risk of the
adult metabolic syndrome: A systematic review. Int J Obes 2012;36:1e11.
[37] Murali V, Oyebode F. Poverty, social inequality and mental health. Adv
Psychiatr Treat 2004;10:216e24.
[38] Pompili M, Seraﬁni G, Innamorati M, et al. Suicidal behavior and alcohol
abuse. Int J Environ Res Public Health 2010;7:1392e431.
[39] World Health Organization. Adolescents falling through gaps in HIV ser-
vices. Geneva: World Health Organization; 2013.
[40] Moscicki A-B. HPV infections in adolescents. Dis markers 2007;23:229e34.
[41] Shea BJ, Grimshaw JM, Wells GA, et al. Development of AMSTAR: A mea-
surement tool to assess the methodological quality of systematic reviews.
BMC Med Res Methodol 2007;7:10.
[42] Salam RA, Faqqah A, Sajjad N, et al. Improving adolescent sexual and
reproductive health: A systematic review of potential interventions.
J Adolesc Health 2016;59(Suppl. 4):S11e28.
[43] Salam RA, Hooda M, Das JK, et al. Interventions to improve adolescent
nutrition: A systematic review and meta-analysis. J Adolesc Health 2016;
59(Suppl. 4):S29e39.
[44] Das JK, Salam RA, Arshad A, et al. Systematic review and meta-analysis of
interventions to improve access and coverage of adolescent immuniza-
tions. J Adolesc Health 2016;59(Suppl. 4):S40e8.
[45] Das JK, Salam RA, Lassi ZS, et al. Interventions for adolescent mental health:
an overview of systematic reviews. J Adolesc Health 2016;59(Suppl. 4):
S49e60.
[46] Das JK, Salam RA, Arshad A, et al. Interventions for adolescent substance
abuse: An overview of systematic reviews. J Adolesc Health 2016;59(Suppl.
4):S61e75.
[47] Salam RA, Arshad A, Das JK, et al. Interventions to prevent unintentional
injuries among adolescents: A systematic review and meta-analysis.
J Adolesc Health 2016;59(Suppl. 4):S76e87.
[48] Salam RA, Das JK, Lassi ZS, Bhutta ZA. Adolescent health interventions:
Conclusions, evidence gaps, and research priorities. J Adolesc Health 2016;
59(Suppl. 4):S88e92.
